FGFR4 signaling is a necessary step in limb muscle differentiation.
In chick embryos, most if not all, replicating myoblasts present within the skeletal muscle masses express high levels of the FGF receptor FREK/FGFR4, suggesting an important role for this molecule during myogenesis. We examined FGFR4 function during myogenesis, and we demonstrate that inhibition of FGFR4, but not FGFR1 signaling, leads to a dramatic loss of limb muscles. All muscle markers analyzed (such as Myf5, MyoD and the embryonic myosin heavy chain) are affected. We show that inhibition of FGFR4 signal results in an arrest of muscle progenitor differentiation, which can be rapidly reverted by the addition of exogenous FGF, rather than a modification in their proliferative capacities. Conversely, over-expression of FGF8 in somites promotes FGFR4 expression and muscle differentiation in this tissue. Together, these results demonstrate that in vivo, myogenic differentiation is positively controlled by FGF signaling, a notion that contrasts with the general view that FGF promotes myoblast proliferation and represses myogenic differentiation. Our data assign a novel role to FGF8 during chick myogenesis and demonstrate that FGFR4 signaling is a crucial step in the cascade of molecular events leading to terminal muscle differentiation.